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1 1 

[»^I2] 

«-t£^y^y xmagsiMbaj - # 9 y m^-y y # - 9 y »3fcx«±*jSio 

fc * #m t -r * 1 x a 2 mmv i- j 4 xm&&mtm -#7^vi-^ 

50*<b400m 2 /gf6HOSJV^OTsst«:fllx.-CV»aii:Sr#Sfci:-t*IB^:5ll ~3^v> 

1 s tt^tciB««f - y xtKttfiBMt*- #9 x«#y y 9 xBJaxitmmo 

Xny y«7>^Xte#TO1£'ft#J£«SI ^ U iST;vn^y KXiiiI«l5, P0(0 
C 2 H5)3XiiSi(0C2H 5 )4 (TEOS) 0*SF«lX»±C*l?> * j.^ -y -^OT^3-^J*»** 
Lfci&ifcfc, (HCD * Unit y - f i o t #7 xfiwtli^t- 

*ft^m««^y v* h?**-*#ii&>rra»5fc*iM£i-ai«> £fi~9o° c-e« 

S-ar^Mb$*SI^ £*t£ ^$^350-400° c-eiraaw&si" s £ k «t ■=> f y y a 
fl^-x Stt^f fc#J * t *f 9 y ffl ©£JHBMb«to - *r 9 y ffiate-y v # - 9 y * 
*wr*-&ie, HJwifL* 400-700° Ctiait* £ i:io-c^7^ffi^IM* 
tttir ft fcffi|g5& $ * S II* P> * Z> £ fc * #m "t S 7^ y * W XIWSSiBft'fbft - #9 x« 

£-y y *°- 9x»mxtt»JRo*jt^rfto 

6 ] 

7*n >y 9 «5^Xte#W®te-fb#J£3*M2: U il7;^^fy KX»4^JR<D&<b«K P0(0 
C 2 H5)3X{±Si(0C 2 H5)4 (TEOS) O^ftXIitft&tx*-^-^ ©7^3-)H:»* 
L/;iti:, mm (HCl) fcini*., pH^llL**6S0M^oT7*«itSI 

-fkso) m> b 7 til w^>f m*s~9o° c-e*u*s* 

^MbS-fr*!®, £*L*£$Cf 350-400" Ctlllttlt^itCiotT'n'^W 

X tt JHSfiMtfl:*! * L *f 9 y * o^JRBft^ - # 9 y ffi^y v^-7^IIt 

tsm jecitt* 400-700 0 cT-^s-r^^h^ioT^^y^^^Mm-fb^^w 
n Kwm $**ifi3ft» e> ft * i * w« i- « ^ y fl-f x«**BMb*- # 9 y ^y 
v*-7^ii«i3im 

[l»JfcS7] 

^e&#~9y*B<^&^M;tJ7fr s > Si0 2 . P 2 0 5 X{4B 2 03-e&& d 4rJRF«fcfc-^4ft*S 5X 

J4 6 lamo^y XfR^SBft-fb*- #9 y ate* v 9 *j&*xtt?»ll!l«>«ii:frtto 

^k^Pt-CMnOz. NiO. Fe 2 0 3 , CuO, Li 2 0, WOs, S11O2 ft ¥<n>W&&mmt®*W&WM L 

„ #7c#9y*a£;f-r£7"y-9-y xtsar fiSKbw - *&«BMb» ^ # 9 y *a - M&pi&fb 

ft (-Mn0 2 ,-Ni0, -Fe 2 0 3 , -CuO. -U2O, -WOs, -Sn0 2 &^) frb%2> Z t*WW 
[ft 9 ] 

&mTfr^**y Y?L\*&m<Ol&.ikW. Ti(0C3H 7 )3, Zr(0C 4 H9) 4 , NbCls, LiCl, NiCl 2 ,F 
eCh, CuCh, MnCh, SnCUXttWCUT-^S £ «r^fc-rSIS^ 5 ~ 8 O^-ftlfrK 

ta«40 1- y -9- -r xm^^m^ -#9*^y v *-7^f*xiiiio»ffi 0 
1 0 ] 

» *3l 5~9Cio T«at $ ^l/c 7" y ^ x» B H H m'fb^7 - 7^1^ V 9 y «■ 
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i*m%] mm* 

[0 0 0 1] 

\,-&y-?<o$lz± Xmm&&KWt4k®- vtf-yxffilaX 
[0 0 0 2] 

tit, ^*<Dy)\s--ftf, fe^^fe^t-cv^^ t;t-^-«7i/-A7-^ 

10 0 0 3] 

aWMtt*J * *S L "CMCM41 # "9- ^ ^MCM48 (* a - * ? * ) © .* V # - 9 
XvU* (Si0 2 ) »*0<frj£tf*J&»$*LTv>a ttlRh 2#j*0 o L*U tft\>X±.(0 

[^NHMSU] C. T. Kresge, M. E. Leonowicz, W.J. Roth, J. C. Vartuli, J. 
S. Beck, Naturel992, 359, 710. 

[IMMtvfcflt 2 1 J. S. Beck, J. C. Vartuli, W. J. Roth, M. E. Leonowicz, C. T. 

Kresge, K. D. Schmitt, C. T.-W.Chu, D. H. Olson, E. W. Sheppard, S. B. McCu 
lien, J. B. Higgins, J. L. Schlenker, Journal American Chemical Society. 1992 
,114, 10834. 

[0 0 0 4] 

mmms v#-9*»*xt±*R*»st-f*4£^ (2) 

A»3t©7 V-A7-^t±, ^y^^fXajfeS^JRSMbWftfcttSifc^ft^^^ffl (Si0 2 
j&v>(iP 2 0 5 , B2O3) tC<toT«^$tLTV^Clt. (3) I^^7^ffl (Si02*v>ttP 2 
0s, B 2 0 3 ) J,z£^X&mMftm<Dfa&J&&&MW-$nZ>Zt, (4) fO«j|'/nt^ 
flflMtStLfcii:. (5) Z-fthnm*, 'Jf-)A>f>^*l/-'>3^^^, 

[3MB <6 fc * <o^m 

[0 0 0 5] 

k^%±;v4xwmikmm-tf7*&&* v*-7x«xim 2) 

t^XI^ H B B »-#7^S^ y#-7^l*XI« 3) 7 1"- 

Bffcw^-^^^^iwtaHMk*-^^*^ v#-?*»3fex«t*au 4) 50^^400 

[0 0 0 6] 

#5&9m. *fc5) 7-n 7 ^H^f XiMffiWJ tile L, ^17;^^r'>KX(± 
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P0(0C 2 H 5 )3XtiSi(OC2H5)4 (TEOS) OTjc^Xti^tLib «r^^ 
©7;vn-JV»L/;iSi^ (HC1) £in;i&I*I, y^MCio"C#7 

gi&~90° c«$ty;Wb$-t-5ii, z.fL*^%ti? 350-400 0 c-ein^Si-scit 

^ V* 0 -9^©*^^-r^>X^, HK^tL £400-700° C"ef»ftSt4itt:J:oT^7 

Jiafe-ffc*- #9 V 5 a o 

[0 0 0 7] 

±m<D^\im, P0(0C 2 H5)3XiiSi(0C2H5) 4 (TEOS) ©x^-y-^T^a-JH:** 
LfeiiFftC mm (HC1) £#n;L> pH*PaSL** , e>Jni7K^»S:ff ofV^»«i:-r*X 

Id J: 0*^±^*'9^ffiO^m<b%-M^b%-^n^ ^^7>T- (3U2#MSt3ilfc$iJ 

) y* l- 5 ^ f^tJt**t4iIt»*t ^ia~90° c-e^«£^;v 

£*i*£$t*350-400° CtMWt^ ; i: C i ot/n 7 Xii 
ffi5i&&<m * Bt* L if 7 ^ *l o&JRBMtW - y#-?^II*f *f * 

It, JEfcitLfc 400-700° C-C»&a-r*i fcfc*oT;fr?*ffi©^HMfc»*tM*ftfc 

$ * * is* h & %> z. t t -r * •* s -9- >r xaa&sBMfcw - # 9 v ** 
- 9 * »m^«it*fe & o 

[0 0 0 8] 

*»M»±x ££6) Si0 2 . P 2 0sXtiB203T'^^C:t?-# 

fttts5 tamo 7" y -9- xmftfim-ffcw- #9 v 7 ^aracsi a 

[0 0 0 9] 

*fc7) ^a»-CMn02, NiO, Fe 2 03, CuO, Li 2 0, W0 3 , S11O2 ft 

?**B-#|5ffi&JPSaMfcW (-Mn0 2 ,-Ni0, -Fe 2 0 3 , -CuO, -U2O, -WO3, -SnOaftfc* 
) *feft*ifc*#»fci-S 5X»±6SB«lO^ V#-7^ft*Xt±*Bi<Oilit^fe, 8) 
&mT)l<=i**s VXlt&mvmkyatf, Ti(0C 3 H 7 )3, Zr(0C 4 H 9 )4, NbCh, LiCl. NiCk, 
FeCls, CuCh, MnCh, SnCUXtiWCls T?££ i t *&Wit1rZ 5 ~ 7 <D^irfi^Kw5M<D 

xise* m tm -if*** m.'t* y # - ? * a 56*^ * & o 

[0 0 10] 

#5&9m, ttz9) ±E5~8 K£^xufeztitzi-;^4 xms&mkm-j?'?*^ 

[0 0 11] 

ft*i»t*i fed*™-?*"), *w»*»^#<x &BiiiEL<jBniLfc*# (^^^-=r^- 

X«tt*«BMb»«b»*i:**»ft« , 9^* (Si02^vM±P 2 0 5 ) K «£ *) fllfg £ *u £Ltfc 

j: a ±s xfflfc&mvyo- y 9 ^»x{i«m^#^ - 1 a*-? § & 
[^$-njfe-rs/cii)omAo^] 

[0012] 

mtE#2 004-3102037 



mm 2003-386694 



3/ 



>fX m) it. mi£3-6i-y (nm) ;M£&£o 

ii, -fS^r-i Z^mMi&mmmm&&tm.fr-%&V>-ff7*m (SiOsu P 2 0 5 XteB 2 0 3 £i:* 

aiii, H^76«5t *^rf * y * -f x#*§siMfci» - # 7 * v # - 9 <^#it o 

[0 0 13] 

t s t y t ^ xt Miiibil - **7 y#-5« («iu, Ti0 2 -p 2 o 5 , Zro 

2-P2O5, NIMO5-P2O5, Nb2 05-Si0 2 , WO3-P2O5, Ti0 2 -Si0 2 , W03-Si0 2 , Zr02-Si02, Zr02-B 
2 0 3( Zr0 2 -P 2 0 5 Si0 2 , Ti0 2 -P20sSi0 2 , Ti02-P2 0sB 2 03) ^MMt^o 
mMt LXZfu? **# : H«*.tf' I (EO) 2 o(PO) 7 o(EO)20=Pluronicl23, BASF)) £^J3 

0.8-1.2gO(E0)2 0 (PO) 7 o (E0) 2 o£8-10g0.x* </ -*#*©>f< KA*L-l>o TMt&fc'ffiffl L 
T&&V> 0 2.5g <7)Ti(0C 3 H 7 )3 MbO&K&fttfe £ LTIi, Zr(0C4H 9 )4, NbCls, Li 

CI. NiCh, FeCh, CuCh, MnCh, SnCUXttWCb £ £ £) £fln;L 

* lg0.5li(Dm.m (HOI) ^iTL, ££KlgOP0(C2H5)3£irax.T20l$H 

n.CioTfA'flsS*, * V* h^f-^Hitfc^-t&TiOj! (7^77^fi) -P2O5 ( 
#7**8) -P123^^L7t 0 
[0 0 14] 

£tLP>O^>'-7 p ;l/^^4'350-400 o C"C6«fIHISK. M«iIt4CtCJ:oT7 , ny^ 
i^^P123 

= (EO)2o(PO)7o(EO)20*l$*U 7l'-A7-^ ^) s Ti0 2 (T^;V7 T **B) -P 2 0 5 (#7 
^;V7T**gOTi0 2 £jj5mU ^ 7*^^Ti0 2 ^^mi§H B B Ti0 2 ^^;S$-*^^ib. 7"^^ 

i02#7V-A7-^i:f JSit[:io-c, *&— fc-^-f X^^r-r^-r-y *m X$fcj£ H B B Ti0 

2-#9*P2 0 5 ^^ V#- 7 fctLfco 

±fBTi0 2 -P20 5 tmffi^Jj&ZM^r, Zr02-P20 5 , Nb20 5 -P20 5 , Nb 2 0 5 -Si02, WO3-P2OS, 
Ti02-Si02, WO3-S1O2, Zr02-Si02, Zr02-B203, Zr02-P2 0sSi02 , Ti0 2 -P 2 0sSi0 2 , Ti0 2 -P 2 
Os B 2 0 3 & k*<D H^7U#it XfRtt ,&IMt» - 3(T 9 * V # - 9 * 

[0 0 15] 

y X«ft&Ti02 - # 9 -^Ob**^ v 9 x^o^ito^a^- k teSt) 
f-y-9--f Xm^H B 3Ti0 2 -#9*P 2 05^^ y*-5^^^^7^^ U -te*-v 3 >Wt 

tammm ohms-*-*) m^R^m^m^^um^wmMmLtz-f-^^^xwLm^T^ 

-#9*P 2 0 5 «^ V#-9**&3fc<0*Al£XlfclEl*r (0 2 (a) ) t^^SEX^HI^f ( 
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Hi 2 (b) ) ri*"b> 450° C-650° C* "e©lf jft^feST©^^^**. H^TGfilil * 3f-f « 
[0 0 16] 

Wk<V&%&MM^9k&mLtiWLtt&&&mWLit%l (Mn0 2 , NiO, Fe Z Qs, CuO, Li 2 0, 
W0 3 , Sn0 2 &t*) =SraL^^y^^X^H B H Ti02-^f'7^P205 -Mn02 (-NiO, Fe 2 0 3 , 
CuO, Li 2 0, W0 3 , Sn0 2 &£') V#-9*»5fcS>>M3iexM!*r (HI 2 (c) ) 

^IXliJf (0 2 (d) ) ^?> % 450° C-650° C4 t©Si^ITt > T^rt*, H^7C 

flHtfc^r-ra^v^M x«y$ fiBMbw -#7i#7^«^v*-7^ti5it hbt? § 

[0 0 17] 

EM&K400 0 C-C6^CbV^nlfe^3gLTyny ^WP123*i*L» (T 
^;V7r**B) -P 2 0 5 (#9**B) ^&Z*ytf~-7xm&tt®-<Q7£Mm=¥-m$k8t<0^m 
£0 3 (a) iC/Tto itt{±A^ H H H (^3rf-3*^;i/) o#jfe*^L7t 0 
500° c-e 2 ftmrntamwrnvtzi- S ^4 XIKiftfiTHk 9*P2 0 5 3S^ V 9*© 

^oaaw^siKfiio^jtsrHa (b) k^-To itLt mmfcttgh (^*v-zri-n,) <d 

*'-7X«ji©7V-A7-^lit>' •9-^XTi02f&l§H H a£#^&#7**B (P2O5) K «fc 
•3«KS$*LTV>*Cifc^aja«^F®««o^Jt (1213 (c) £0 3 (d) ) -CimztLt: 

o 

[0 0 18] 

IK, #-9 xm&<0 7U-AV-?tej-;y-4 XTi0 2 fttirdl i: ft£ & &S&JKI*f ttftlfn 
02«r^JnUfc^9^ffl (P 2 0 5 -Mn0 2 ) i &filig£ *ltv^ £ **3jM?JHtKtt¥Jt ( 

03 (e) £03 (f) ) x-mmztitio 

[0 0 19] 

3*jy*R*$£»ffl«lfc:J: On BET^ny h fcj: o T?£& Lfcig*, 450° CX~U&MW 
Ltz'tsyrJ XIRttHTHfe -tT^^PeOs^^ V 9 X»5fcJfcM*W:*&290m 2 / g 
•CJfeofco S*:«rxift*^aiimfcffl?U>*M X (##) ^i4i:^t« *3SKK*v>t 
ti> 50^<b400m 2 / gttfflOfl5v»Jfe^liiaSr#«S £ &o 
[0 0 2 0] 

2f9*;ffl«;boT, ^-y •9-^XM H B H Ti0 2 -7y9 7>Si02^^ V 9*$fr*<Z>/JvftjK 
X*Elfffcffift£X*Ual$rf&**H5 (a) fc, ^iim«l^§i<7>^*£0 5 (b) 

^ H a a >ffi^^«m<k%^^o-r, ^y^^xmMH B a Zr02-^9^P20 5 m^-^ v#-9* 

»*0<NAKX«LH«fi:?«A*X«lig#fjft**H5 (c) fc, lll^If iO?I«-@5 
(d) KTFhtZo 

[0021] 

#5&Eti\ H^7C^it^%-r^^^-9-^X^B B H m«-^9^^^ v 
fife, i^;i/^-Sfj^f*^M^^#H)tffi-e#So 

[0Moffi#^mBj] 

[0 0 2 2] 

[01] =*7n#3ft * a y -9- W Xfftgr A&fttfe - if 9 V *° - 9 * 

4 * - S J *7^-$ 0 & o 

[02 (a) ] MMt4ttlt) f ti©I4^SJStSiMLf:t/t'fXt 

^ H B H Ti0 2 -77-9^P205^^ V#-9^»*^/hAKX«l|H]«fjBf*«:^-ria-i?**o 

[0 2 (b) ] 3)DttIt*itXyiM ! 5:SStfffilML/:t^t'fXj| 
ItrATifo- #9 V^-9^^*O^KXmiaI*fjg*«:^-r0-e** 
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[H2 (c) ] ^^^-^XTO H B H Ti0 2 -^7^P 2 05 -Mn02 (-NiO,Fe203, CuO, Li20 

, wo3, Sn02^^) v#-7xffij£<D^%mx&®tf£i^zmi-mx~%>2> 0 

IM2 (d) ] •^^XTO H B H Ti02-^ , v^P 2 05 -Mn02 (-NiO,Fe203, CuO, Li20 
, W03, Sn02&£:*) V^-7^«69«^JSX^HIi>f^^^-rilT^-So 
[0 3 (a) ] 400° C-e6B#P^^P^SLT-/n^^^^-Pi23^l^*L^Ti02 

(7*^77 xffi) -P2O5 (ifyxffl) x-^^^y^-y^^u^omMmi-mm. 
mm%x$>2> 0 

[H3 (b) ] 500° CT-2B#^^iD^St7t^^^^X^ H B H Ti0 2 -^7^P205 
[M3 (c) ] ^iMXTifolfcMifil^Jtf^;** (P 2 0 5 ) K X tLTwa 

[H3 (d) ] yv~&v-?<D*<Di-;^jxri02'$L&gkh-ff7 7,M (p 2 o 5 ) oil 

[H3 (e) ] 500° CX*m$kWLtz7-yir4 XTi0 2 m^^B t^fyxm (P 2 0s-Mn0 2 ) 

[HI 3 (f) ] yiz-A^-^O^ty -^-f XTi0 2 «& H H H £#7**@ (P 2 0s-Mn0 2 

[ m 4 ] ^- y -9- >f XM^H H H Ti0 2 - # 7 *P2 0s V *° - v 55f X 

ffi * KB? L -9" -f X #Jftf £ jjs -r m t?* * o 
[05 (a) ] -TJ X« H B H Ti0 2 -^7^Si0 2 ia^^ V#- 9*»5fc<D/hfcKX 

[0 5 (b) ] ^-y-9-^X^ H H H Ti0 2 -^7^Si0 2 ^> V 7 ^IJ^itiim^ 

[0 5 (c) ] XM H H H Zr0 2 -^7^P 2 0 5 ^^ V*"-7^»/J^SX 

i&itfr «A«X«lia«fili*S:^-t-B!"C* * 0 
[0 5 (d) ] -rsV-J Xffl&&Zr(h-ir s ?X?205&&jt V 9 jajTOf- 
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[0 5 (b) ] 
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mm 

mm) (i) M^&m^m^ir^^%m^w^mM t ^mm j im-^y^-t^ 

. ^-y-9-^X^ H B H^Jim«^ B H a t'fil^^**9X>|=a (Si02J&WiP205, B203) Cio 
T«^$tLT\/^Cl (3) tf^^^f^^ffi (Si02l&WiP205, B203) laotilH 
ftt>^l§.P H $*#WP$*L&.r (4) M^^n^^^ffiM^tL^Cl (5) »;f 

a * <dm& K&mx" § £ ^ t o 

* f - y -9- x^ B B H m<b% - jy 7 v # - 9 * a j$r 0 
[i^il m 1 
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